LUNG tissue is unsuitable for direct injection of carcinogens, consequently pulmonary tumours in laboratory animals have hitherto been induced by applying the carcinogen at some remote site, by injecting it subcutaneously, intratracheally, intravascularly, intraperitoneally, or by including it in the diet. These indirect methods are often laborious, and tumour induction may take a considerable time.
TECHNIQUE.
The method of tumour induction consists in isolating small strips of lung from 6-12 weeks Strain A mice, impregnating the grafts with crystals of a carcinogen (2-acetylaminofluorene, 2-aminofluorene, or 20-methylcholanthrene) prior to implanting them subcutaneously into host mice of similar age and strain in a manner which has been described elswhere (Horning, 1947) . Usually 4 subcutaneous grafts were made on each side of the abdomen of a single host mouse in order to have the implants growing under identical conditions. Small palpable tumours were obtained at intervals ranging from 6-12 weeks following grafting, but in order to examine the differences between the responses to individual carcinogens, grafts were fixed before tumours developed at intervals ranging from 1-5 weeks after implantation.
Lung fragments from 61 weeks old Strain A mice were grafted, in some instances without the carcinogen, into host mice of similar age, and also into mice of 15 months age which were selected from stock mice of undetermined ancestry. This was done to find out if the survival of homologous grafts was dependent on employing a closely inbred strain, or whether it might be influenced by the age of the host.
In another series of experiments a number of lung grafts were treated with 20-methylcholanthrene, half being implanted into the superficial fascia, and the remainder placed as usual between the skin and the abdominal wall. The host mice were again of the same age and strain, and it was thought that some information might be obtained as to whether rapid vascularization played any role in successful survival of the grafts. (Fig. 9, 10 , Table 1 ).
2-AminoJiuorene.-Twenty-five lung grafts were implanted with this carcinogen, and from these three small nodulos appeared during the 8th week, while 2 other lesions in the same host had ulcerated through the skin during the 9th week. At the end of the I Ith week an additional 6 small tumours arose and were removed.
The remaining 12 implants were found at autopsy to have degenerated (Table I) .
Hi-stology of Pulmonary Tumours. The histological characteristics of pulmonary tumours induced from subcutaneous lung grafts treated with carcinogens differ in some respects from those of tumours arising in 8itit in the intact lung of rodents under the influence of similar inciting agents. In pieces of isolated lung growing as. homologous implants in host animals the. alveoli are collapsed, the concentration of the carcinogen is much higher, and the organ is no longer exposed to aerial contamination. Tumours develop in a much shorter time than they do in the intact lungs of animals treated with carcinogens at some remote site.
A typical carcinoma of the lung in a graft impregnated with 20-methyleholanthrene fixed I I weeks following subcutaneous implantation in a Strong A host mouse is illustrated in Fig. I and 3 (Table 1) . Histological examination shows conclusively that these tumours were derived from the bronchiolar epithelium and were therefore bronchogenic carcinomas. The malignant cells are found to retain their cilia, which is additional evidence of their, origin (Fig. 3, 4) . The small pieces of muscle in the periphery of the implant (Fig. lm) are portions of the abdominal wall of the host; cartila-ye (Fi ..1c) shows that this particular fragment of lung contained portion of a bronchus. Irrespective of whether the fragments from donor mice were selected from the region of the bronchi, or from more peripheral areas in the lung, and irrespective O'f the'particular kind of carcinogen employed, the tumours were found always to arise from the bronchiolar epithelium ( Fig. 1, 3 ). In many primary grafts, regardless of the type of carcinogen used, compact neoplastic foci comprising small acini lined with ciliated malignant cells are seen lying adjacent to collaps6d lung alveoli (Fig. 5, 7 ), suggesting that the carcinogen possesses a selective action only for -the cells of the bronchiolar epithelium, since the cells of the alveoli appear to remain entirely quiescent and unaffected b 'the local presence of the carcinogen. This observation will be the subject of further discussion later.
In some early pulmonary grafts, malignancy commences in the epithelium forming the bronchial wall. In the graft illustrated in Fig. II (Fig. II) .
The histological appearance of these carcinomas varies, ho wever, according to the age of the primary graft. Those recovered from mice 9-12 weeks old consist of acini of cells with large oval nuclei. In older malignant grafts of over 14 weeks after implantation the carcinomas are composed of more solid acini with spherical nuclei in the cells which lose their cilia. These tumours often begin at this period of growth to infiltrate beyond the boundary of the impl'ant and invade the connective tissues of,the host. Lymphatic infiltration sometimes seen in earlier grafts of [8] [9] [10] [11] [12] weeks age is entirely absent in these older implAnts.
All primary tumours induced by the several carcinogens were obvioiisly bronchogenic carcinomas, with the exception of a squamous-celled growth induced by 2AAF after 16 weeks' implantation. This tumour was too far advanced to determine its origin, an'd was composed chiefly of polygonal cells with prickle borders and a tendency to form keratin pearls. Another advanced tumour was an adeno-careinoma induced by 20-methyleholanthrene and recovered after 17 weeks' growth. Thi!s tumour subsequently underwent squamous metaplasia during a third generation of serial transplanting. Apart from these carcinomas there were also two sarcomas, both of which were induced by 20-methylcholanthrene, and fixed after 16 weeks' growth. One was a polymorphic and the other a spindle-celled sarcoma, As both these tumours were too far advanced in their growth it was impossible to ascertain wbether they were derived from the tissues of the implant or from the host, so they were discarded. The possibility that they arose from the host, is more likely, since sarcomas of the lung are rare (Willis, 1948 (Fig. 9, 10 ). ., A..
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Horning. (1942) have reported that if Swiss mice are injected siibcutaneously with carcinogenic hydrocarbons, the incidence of priniary pulmoiiary tumours is hi her in mice which have also developed tumours at the site of inoculation.
It must be admitted, however, that these two methods of induction differ ftindamentally, because the changes which occur in the intact lung in 8itu following treatnient at some remote site with a carcinogen are not necessarily the same as those which take place in homologous subcutaneous grafts of isolated, collapsed lung. These differences were discussed in a recent paper by Orr (1947) , in which he rightly pointed out that it is difficult to compare results obtained by the two methods of ind-tiction.
Recent experiments have shown conclusively that the survival of lung grafts either with or without the carcinogen is dependent upon the age and strain of the donor mouse, together with the age and strain of the host. Examination of Table  I shows, however, that donor lung implants impregnated with a carcinogen survive more readily and in greater numbers in older hosts than would be the case if the grafts did not contain any carcinogen. These results confirm previous experience with grafts of prostatic epithelium under the same conditions (Horning, 1949 (Horning, 1949) suggest that tissues which are normally under hormonal influence are much better tolerated as grafts in host mice of the same sex and -strain than tissues which are to a greater extent independent of hormone action.
It will be noted that lung tumours induced in grafts arose with equal facility in males and fem'ales. A higher incidence was not obtained in inales, as seems to be the case in human lung cancer according to Clemmensen and Busk (1947) , and in Strain A and Strain C mice treated with urethane in the experiments of Larson and Reston-(1945 
